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WATER ilboOUHCbb I-Wi^TIOATION IN WSST 

Pakistan wmi nus help or l-hts 
uugi.hy - .inov sanrsn 

Cli. MOHAMMAD UMAR, 

Chiof 1 engineer, Hydro logy, 

VAFD4 

M u »'m ,T. fU S-I 

Pakistan depends upon its agricultural produce to 
sustain its population. The pro— monsoon poriod March to 
Juris , it, critical in rospoot of cater supply in the 
rivers. This is also the period ebon the stum pack melts 
on the mountains and feeds the rivers. The two large 
reservoirs Mangla and Tarbola regulate the available water 
supply. If this water supply can be predicted for April to 
June, the reservoirs oar be operated with confidence. High 
resolution LANL>— .>AT 2 Imagery of the snow-covered area in 
Upper Indue QaeJn has been obtained through KARA for the 
period January to June, 1975* From this imagery snow line 
=ki].d have boon prepared of selootod basins with ths help of 
Transfor-scopo and Colour Additive Viewer. From these 
maps snow covered area tins boon planimotered with respect 
to tiioo and liydro graphs of ths snow melt have been plotted 
for the period of melt f oa the data supplied by the stream- 
gauging network. Only one season's imagery has boon received | 
therefore no regre ssio i equation has boon tried. However, 
during the oooiing years this relation alia 11 be developed. It 
is felt that snow lino tracing and moasuromont with planimeter 
method can be successfully applied to the LAHD-SAT Imagery of 
Upper Indus has in. 


Pakistan la basically an agrarian country depending 
upon tho agricultural produce to sustain lta population. 

The pro-monsoon period March to Juno la critical In roapoct 
of the water supply In the rlrors. Tho Rabi crops (whant, 
Oil-seed a. otc.) mature lii April and hharlf crops (Jugurcc ns. 
Cotton , etc.) are sown during April - May. This la the tine 
when almost no rainfall occurs and land depends entirely 
on the supply of w&tor In the rivers for irrigation through 
tho vast network of otavuls • The available water supply has 
to bo rationed and used carefully to derive the optimum 
benefits from the irrigated land. The two largo reservoir* that 
Pakistan has built at Mangla and Turbo la are generally at the 
lowest level in April having been continuously depleted 
during tho winter. Yet further ro louses are to be made during 
the spring. 

Rivers of tho Indus Basin rise in the mountains 
with elevations os high as 8,500 maters. These mountains 
are oovored with snow during winter (January to March) . 

The snow starts melting towards the end of March and continues 
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through ttw surxnr. I’iv'r flows consist mostly of the snow— 
ots It during this period. If flows can bo predicted with 
bolu) accuracy , the resorvoir ope ret ions o&n be planned with 
confidence end canal system o&n be run on rational basis. 
tKicL predictions oeunst be ns la without snow surveys. The 
ground uetliods of snow surveys ere expensive, tine— co.-isuiid.ng 
and difficult. Luckily with the advent of Land-satellites 
it has bocouo possible ' o nap the earth's surface at fixed 
interval*. Laud-satellite 1 and Land-satollite 2 scan the 
ovoxy 18 days each. Those satellites produce high 
resolution iaagos of the earth's surface whioh who n inter- 
preted properly give thv area of snow oovor. Tho snow cover 
area can bo ruin tod with tlio anow-cielt run-off at otmtogic 
puhits. This cun give a base for predicting the onow-ciel t 
nswofC. 
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9TVBX AxUiA AND DATA SOU UCLS 


WAH)A has ontored Into an A»jroo ment with NASA 
(National Aeronautics and Space 'diainietration ) , through 
SUPARCC (Pokis tan Spaoa and Uppar Atraoaphero Ho so arch 
Cocraittee) In Hay 1975 - "29810, Water hosourcoa 
Investigation in West Pakiatan with tha help of CHI'S Imagery 
- ..now Surveys". Under tlxia agreement NASA hod to supply 
Land-Sat 2 imagery of tha project area beginning January 
1975* Tha project area is bouseled by the coordinetea 
33.00N to 37.00W and 71 .00C to 78.00E (Figure - l). So 
far NASA has supplied for tho period January to Juno 1975 
the following imagery i- 
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Scene ID No. 


(HI 


mu 

liiBiBini 


band. 


[«] 


1. 

2023-04554 

14-2 

34°-31 * 

75°-20» 

2. 

2025-05071 

16-2 

34°-28» 

72°— 25* 

3. 

2025-05064 

16-2 

35°-54* 

72°-52* 

4. 

2025-05062 

16-2 

37°-20» 

73°-l9* 

5. 

2026-05125 

17-2 

34°-29* 

70°-59' 

6. 

2026-05123 

17-2 

33°-55' 

71°-25* 

7. 

2026-05120 

17-2 

37°-2l • 

71 °-*53* 

3. 

2o4o-o45oi 

>3 

33°-l3* 

76° -19* 

9. 

2o4 0-04495 

>3 

34°-39* 

76°-46' 

10. 

2043-0507 0 

6-3 

34°- 34* 

72°-26« 

11* 

2044-05122 

7-3 

35°-56' 

71°-26* 

12. 

2044-05120 

7-3 

37°-22* 

7l°-54* 
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13. 

14. 

*061-05065 

2061-05062 

13. 

206I-05060 

16. 

2062-05213 

17. 

2062-05121 

13. 

2062-05114 

iy. 

2077-04552 

20. 

2078-05010 

21 . 

2078-05004 

22. 

2079-05065 

2:j. 

2079-05062 

24. 

2079-05060 

23. 

2080-05123 

26. 

2095-04545 

27. 

2095-04543 

28. 

2096-05010 

2y. 

2096-05004 

30. 

2096-05001 

31. 

2098-05114 

32. 

2116-05121 

33- 

211 6-051 15 

34. 

21 30-04495 

33. 

2131-04552 

36. 

2131-04545 


35-57* 

72-54* 

37°-23* 

73°-2i * 

34 ‘*-31 » 

71°-01 

33°-57 

71°-27* 

37°-22* 

71°-53* 

34°-33* 

75°-l4* 


33-58* 


35-55* 

72-53* 

37 '-21 • 

73°— 21 * 

34 —2d • 

70 7 -5J' 

35°-52* 

73°-70* 

37°-17* 

34°-26' 

76°-07* 
73°-48 ' 

35°-51 * 

74°-l4» 

37°-17* 

74°-42* 

37°-lO* 

71°-45* 

34°-23* 

70°-57* 

3?°-49* 

71 °-23' 

32°-59* 

76°-09' 


75-35 
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i 37. 

i m 

2131-04543 

I'-i 

2-6 

C.TlT 1 

37°-12 * 

'fa» -T 

76°-03' 

.JLll 

4,5.7 

33. 

21 32-0301 0 

3-6 

34°-l8* 

73°-42* 

4,5,7 

»• 

21 32-03001 

3-6 

37°-10» 

•0 

*■ 

0 

l 

v- 

V.. 

• 

4,5,7 

4o. 

2133-03065 

4-6 

34°-19» 

72°-l3' 

4,5,7 

4l. 

21 33-03062 

4-6 

35°-45* 

72°-42* 

4,5,7 

42. 

21 48-04300 

19-6 

33°-03‘ 

76°-o8' 

4,5,7 

43. 

2143-04530 

20*6 

35°-56* 

75°-34 • 

4,5,7 

44. 

21 49-04543 

20-6 

37°-22» 

76°-o7» 

4,5,7 

43. 

21 50-03002 

21-6 

37°-19' 

74-35* 

4,5,7 

46. 

21 51-03060 

22-6 

37°-21 * 

73°-10» 

4,5,7 

47. 

2132-05124 

23-6 

34°-27' 

70°-46» 

4,5,7 

48. 

2152-05121 

23-6 

35°-53* 

71°-15* 

4.3,7 

49. 

- 

2152-05115 

23-6 

37°-l8 • 

71°-42' 

4,3,7 


Only tbie inr^vry boon anolyeeduv) r.ooc for thi* 
report. I ar.^nrj* for the snov screen 1376 j« yet to b* 
received frc.. NASA, 




HEPRonucmu rry <?F TP 
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Tha imago s ware put through Colour Additive VJewe: 
and tta loom Tranafer-scopa end tha workable itaffio were 
saparated. Tbe Indue dee in wee then ' Wi Mad into eight 

e 

eub oaelne given below and eh own in rigures 2 to 9»- 

1. .swat iliYor near Kalam area 78o aq. mi. 

2. Chit ml River at Chitrnl 4,400 aq. mi. 

3. Kimliar River at ’laran 400 aq . oi. 

4. Indue River at Uealiora 62,700 aq. mi. 

3. Klahan Gunge River at 2,810 an. mi. 

Manffuekad 

6. Jheluu .tlrer at lohala 9,610 aq. ini. 

7. Hunan River at balnyor 5,060 aq. mi. 

Bridge 

8. Gilglt **'v«r at Gllgit 4,670 aq. mi. 

kith the help of loom Tr'ou.fcr-ecope and Colour Additive 
Viewer, overlays of nil tha cub b.usins were prepared fox* 
each day of tha available images. On these overlays anew 
covered area was marked in colour and was calculated with 
a plonimoter. dighteon days por square mile river flows 
were tabulated. Tha percent enow -covered area and 
eighteen days per emis.ro mile rivor flows were plotted 
on a time base. Those plots Lava bean shown in Figures 
10 to 17. 
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An exMiluRtlor. of PlfiUtMi 10 to 17 rvwoals tl«t 
thi anon ©over 1 nmuM as w tnral from South to North* 
Tho snow starts netting oar 11 or on tbs southern latitudes 
cum »tu/» loiter su tho Lur thorn latitude#. On tho southern 
latitudes the snow starts melting towards the Biddle of 
February wher oas in the northern lafcxtudoe the ire It 1 ^ 4 , 
sturte ffanxnuly towards the otal o f iiiurch. Higher Mountain 
peeler. are oucouutorsd us we travo*. iruc soutH to h> ith. In 
fjomirtu, , it cun bo uaeisnod that sue melt starts about the 
first of ,*pril. Jy the a.*.', of suiuj about JJr of the basin 
bocuuoo iVuo %JX o*»bn s i#K' rOtioXli xL.qf ^U/* of tax snow oovor 
icuops tak.lt^ua thxough the sutner. Towards the eud of 
August a recession starts in the onow taolt hyuroflx -pile 
till it have tie* h*ue flow towards the uial of October. 

Ho att f4pt has boon made at a rocroouixu usuuMo;i| 
tills cannot bo due with one four's data, lu/wovor* It is 
boxxevod that a rsavosaion aquation will ultimately 
euer&o when four ur five years data lias been aiwiysud, 

Tho rocrosslon equation xs expected to bo of tho foru of 
R * tu> ♦ b where »i is runoff lu acre feet ovor a c.iv«'n 
period of tias say 1st April to 30 th Juno, J Is the 
now cover oa a given dato soy 1st of April* a and b arc 
a ons tnuco. 
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Figure a 10 to 17 Indicate that * relationship 
la poaalblo betvoon the anew coverall area on a particular 
data and tl« r caul tint; anew -alt runoff during t:a 
rubaequent period although enow depth and water 
equivalent lw»vc not bean directly nc&eurod. The relation- 
ahip la likely to taka the form cf a linear regrosaloR 
equation of the type R • aS ♦ >. About 5 year* date 
will be needed to oonflm this conclusion. 

I 


Tli* uuthor la gruUfUl to 21A3A fox providing 
fliumd&l sun- ort and to uh Q3 Hutu Centre for sending 


the larger?. The nutlior la also grateful for the 
help s»Ui*AitOG provided by wy of handling the 
correspondence and by making tboir Instruments 
avollabi.© for interpretation. TUo author la grateful 
to Surface Water hydrology i*rojoot for supplying the 
run-off data. Th» author la in particular grateful to 
Sb. Hohomad !hisaoln , Co-Investigator ( vho spent long 
hours on the interpretation of the imges. 
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Fig. 3 CHITRAL RIVER AT CHITRAL 
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Fig 6 KISHANGANGA RIVER AT MUZAFFARAPAD 

ARE A = 28'C Sq Miles 
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Fig 7 JHELUM RIVER AT KOHALA 

AREA= 9610 Sq Miles 
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Fig. 8 HUNZA RIVER AT DAINYOR 3RID6E 

AREA= 50R0 Sq Miles 
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Fig 9 GILGIT RIVER AT GILGIT 


AREA- 4670 Sq Miles 


ver 





Snow Cover 




18 Day Total Discharge (cfs) / (mile) 


% Snow Cover 




Snow 



FOUftjUl HUali- 


_ Fig- 13 

' INDUS RIVER AT BESHAM OILA 1975. 

•eti Kachura - Partob Bridge Including 
lira and Gilgit River Bosins ) 
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Fig- 14 


KISHANGANGA RIVER AT MUZAFFARABAD 

1975 . 
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